Amyotrophic lateral sclerosis-associated copper/zinc superoxide dismutase mutations preferentially reduce the repulsive charge of the proteins.
We provide bioinformatical evidence that protein charge plays a key role in the disease mechanism of amyotrophic lateral sclerosis (ALS). Analysis of 100 ALS-associated mutations in copper/zinc superoxide dismutase (SOD1) shows that these are site-selective with a preference to decrease the proteins' net repulsive charge. For each SOD1 monomer this charge is normally -6. Because biomolecules as a rule maintain net negative charge to assure solubility in the cellular interior, the result lends support to the hypothesis of protein aggregation as an initiating event in the ALS pathogenesis. The strength of the preferential reduction of repulsive charge is higher in SOD1-associated ALS than in other inherited protein disorders.